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CABLE ROUTING PLANS KEY SHEET
CCTV CAMERA INSTALLATION, METAL POLES U/G ELEC. SERVICE
CCTV CABINET ASSEMBLY LAYOUT

HUB CABINET JUMPERING DETAIL
FIBER-OPTIC SPLICING DETAILS

ITS-18
ITS-19 THRU ITS-24

TRTMC EQUIPMENT DETAIL
CABLE ROUTING PLANS

ITS-15 THRU ITS-16
ITS-17

NETWORK BLOCK DIAGRAM

CONSIDERED A PART OF THESE PLANS:

JANUARY 2012, ARE APPLICABLE TO THIS PROJECT AND BY REFERENCE ARE HEREBY

PROJECT SERVICES UNIT - N.C. DEPARTMENT OF TRANSPORTATION - RALEIGH, N.C., DATED

THE FOLLOWING ROADWAY STANDARDS AS THEY APPEAR IN "ROADWAY STANDARD DRAWINGS"

N/A

N/A

CCTV-X

DMS-X

CCTV CAMERA NUMBER

OVERHEAD SIGN ASSEMBLY

DMS NUMBER

UNDERGROUND ELECTRICAL SERVICE WITH TRANSFORMER DETAIL

ITS-14 DMS PROFILE VIEW

UNDERGROUND ELECTRICAL SERVICE DETAIL FOR CCTV 

DMS AERIAL ELECTRICAL SERVICE DETAIL
DMS UNDERGROUND ELECTRICAL SERVICE DETAIL
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N.T.S.

ITS-3

N.T.S. NOT TO SCALE

HDPE HIGH DENSITY POLYETHYLENE

GENERAL NOTES

DMS DYNAMIC MESSAGE SIGN

CCTV CLOSED CIRCUIT TELEVISION

COMP COMPOSITE CABLE

ABBREVIATIONS

Abbreviations
and

General Notes

CONTRACTOR FOR NCDOT PROJECT C-5600E.

COORDINATE ALL WORK IN THE TRTMC AND HUB CABINETS WITH THE 8.

GARRISON, DIVISION 7, AT (336) 375-5477.

FOR LOCATING OVERHEAD ROADWAY LIGHTING CIRCUITS, CONTACT MIKE 7.

OTHERS.

UNLESS IT IS SPECIFICALLY NOTED THAT THE WORK WILL BE PERFORMED BY 

ALL WORK SHOWN ON THESE PLANS SHALL BE PERFORMED BY THE CONTRACTOR 6.

OWNERS MAY REQUIRE.

THE CONTRACTOR SHALL FOLLOW ANY AND ALL WORK PROCEDURES THE UTILITY 

FACILITY SHALL BE COORDINATED WITH THE OWNER OF ALL AFFECTED UTILITIES. 

ANY OF THE CONTRACTOR'S WORK ACTIVITIES WHICH IMPACT ANY UTILITY 5.

 

PROPER DETAILS.

SPECIFICATIONS.  THE CONTRACTOR SHALL BE RESPONSIBLE FOR APPLYING THE 

DETAILS, THE ROADWAY STANDARD DRAWINGS, AND THEN THE STANDARD 

THE PROJECT SPECIAL PROVISIONS, THE SPECIAL DETAILS, THE STANDARD 

OR  NOT, IN THE EVENT OF A CONFLICT, THE ORDER OF PRECEDENCE SHALL BE:  

WHETHER A PARTICULAR DETAIL IS SPECIFICALLY REFERENCED TO A WORK ITEM 

THIS PLAN SET SHALL APPLY TO ALL WORK REQUIRED IN THIS PROJECT.   

THE ROADWAY STANDARD DRAWINGS AND THE SPECIFIC DETAILS PROVIDED IN 4.

 

THE WORK SHOWN.

ACTUAL FIELD CONDITIONS, HOWEVER, SHALL PROVIDE THE BASIS FOR APPLYING 

THE PLAN SHEETS HAVE BEEN DEVELOPED AS CLOSE TO SCALE AS PRACTICAL. 3.

 

PUBLIC AND PRIVATE UTILITIES.

INVESTIGATE THE LOCATION OF SUCH BURIED UTILITIES  AND STRUCTURES WITH 

RIGHT-OF-WAY WITHIN THE CONSTRUCTION LIMITS OF THIS PROJECT. 

OBSTRUCTIONS MAY EXIST ADJACENT TO AND WITHIN THE ROADWAY 

UTILITY CABLES, AND OTHER PUBLICLY AND PRIVATELY OWNED UNDERGROUND 

BURIED UTILITIES AND STRUCTURES:  PIPELINES, STORM SEWERS, POWER CABLES, 2.

 

SHALL BE APPROVED BY THE ENGINEER PRIOR TO INSTALLATION.

THE FIELD LOCATION OF ANY ITEM TO BE INSTALLED AS PART OF THIS PROJECT 1.
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INDICATES NUMBER OF CABLES, LOOPS, ETC.

CONSTRUCTION NOTE SYMBOLOGY KEY

INDICATES NUMBER OF RISER(S) / CONDUIT(S)

INDICATES DIAMETER OF RISER(S) / CONDUIT(S) (in)

CABLES SHALL BE PER EQUIPMENT

MANUFACTURER'S RECOMMENDATIONS
*

TWISTED PAIRS PER CABLE, ETC.

INDICATES NUMBER OF FIBERS PER CABLE,

CABLE(S)
OF

NUMBER

RISER(S) / CONDUIT(S)
OF

NUMBER

RISER(S) / CONDUIT(S) (in)
OF

DIAMETER

FIBERS / TWISTED PAIRS
NUMBER OF

X

XX

X

XX

X XX

X XX

Construction Notes

N.T.S.

45

REMOVE EXISTING COMMUNICATIONS CABLE

INSTALL SIDEWALK GUY ASSEMBLY46

47

48

49

50

51

52

53

54

55 LASH CABLE(S) TO EXISTING MESSENGER CABLE

INSTALL MESSENGER CABLE

INSTALL DOWN GUY ASSEMBLY

1

2

3

4

5

6

7

8

9

10

12

13

14

15

INSTALL SMFO CABLE

INSTALL PVC CONDUIT 

16

INSTALL TRACER WIRE

BORE AND JACK CONDUIT

DIRECTIONAL DRILL CONDUIT

18

19

20

21

22

INSTALL CABLE(S) IN EXISTING CONDUIT

INSTALL CABLE(S) IN NEW CONDUIT

17

INSTALL CABLE(S) IN NEW RISER(S)

INSTALL CABLE(S) IN EXISTING RISER(S)

INSTALL CONDUIT UNDERGROUND

INSTALL CATEGORY 5E CABLE

11

INSTALL COAXIAL CABLE

INSTALL HIGH DENSITY POLYETHYLENE CONDUIT

INSTALL 3 WIRE FEEDER CONDUCTORS

INSTALL 4 WIRE FEEDER CONDUCTORS

34

REMOVE EXISTING WOOD POLE

INSTALL CCTV CAMERA ASSEMBLY

INSTALL AERIAL GUY ASSEMBLY

35

36

37

38

39

40

41

42

43

44

INSTALL WOOD POLE

INSTALL OVERSIZED JUNCTION BOX

REMOVE EXISTING JUNCTION BOX

INSTALL SPECIAL-SIZED JUNCTION BOXINSTALL FIBER-OPTIC DROP CABLE ASSEMBLY

INSTALL RIGID, GALVANIZED STEEL CONDUIT 

INSTALL RIGID, GALVANIZED STEEL RISER WITH WEATHERHEAD

INSTALL RIGID, GALVANIZED STEEL RISER WITH HEAT SHRINK TUBING

INSTALL HEAT SHRINK TUBING RETROFIT KIT

INSTALL CABLE(S) IN EXISTING CABINET ENTRANCE

INSTALL NEW CONDUIT INTO CABINET BASE (USE EX CONDUIT

STUBOUTS WHEN AVAILABLE)

INSTALL CABINET FOUNDATION

INSTALL BASE-MOUNTED CABINET

INSTALL CCTV CAMERA METAL POLE AND FOUNDATION

INSTALL STANDARD SIZE JUNCTION BOX

INSTALL CABLE STORAGE RACK(S) [SNOW SHOE(S)] AND
STORE 100 FEET OF CABLE 

INSTALL DELINEATOR MARKER

STORE 50 FEET OF COMMUNICATIONS CABLE (EACH CABLE)

LASH CABLE(S) TO EXISTING SIGNAL/COMMUNICATIONS CABLE

REMOVE EXISTING COMMUNICATIONS CABLE AND MESSENGER CABLE

65

66

INSTALL UNDERGROUND SPLICE ENCLOSURE

24

25

26

27

28

29

30

31

INSTALL AERIAL SPLICE ENCLOSURE

REMOVE EXISTING SPLICE CABINET

32

33

57

58

59

60

61

62

63

64

NOT USED

INSTALL NEW CONDUIT INTO POLE MOUNTED CABINET

STUBOUTS WHEN AVAILABLE)

INSTALL NEW RISER INTO POLE MOUNTED CABINET

INSTALL DIGITAL VIDEO ENCODER

INSTALL ETHERNET EDGE SWITCH IN CABINET

INSTALL INTERCONNECT CENTER, PATCH PANEL, JUMPERS,
AND FUSION SPLICE CABLE IN CABINET

MODIFY EXISTING SPLICE

MODIFY EXISTING ELECTRICAL SERVICE FOR CCTV /   DMS

INSTALL NEW ELECTRICAL SERVICE FOR CCTV /  DMS

INSTALL NEW POLE MOUNTED CCTV OR DMS CABINET

EXTENSION POLE

MOUNT CCTV CAMERA ASSEMBLY TO DMS STRUCTURE WITH

INSTALL DISCONNECT ON CCTV POLE OR DMS STRUCTURE

INSTALL SERVICE POLE

BOND MESSENGER TO POLE GROUND

67 REPLACE EXISTING DISCONNECT

INSTALL NEW RISER INTO CABINET BASE (USE EX CONDUIT
23 56 LASH CABLE(S) TO NEW MESSENGER

AND DMS ASSEMBLY WITH CAMERA POLE EXTENSION

INSTALL PEDESTAL TYPE SIGN STRUCTURE, FOUNDATION,

ITS-4

INSTALL CELLULAR MODEM AND ANTENNA

INSTALL 10 KVA SINGLE PHASE TRANSFORMER

PANEL AND WOOD PEDESTAL

INSTALL METER BASE / DISCONNECT COMBINATION
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Summary of Work

N.T.S.

ITS-5

   EQUIPMENT IN SHARED DMS CABINETS.

2. AT DMS LOCATIONS, INSTALL CCTV 

   INCIDENTAL TO THE DMS ASSEMBLY.

   COMMUNICATIONS TO THE DMS SHALL BE

1. RGC RISERS FOR POWER AND 

NOTES
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TRTMC

SWITCH

VIDEO MATRIX 

EXISTING PELCO 

Patch Panel

CABLE

FIBER-OPTIC 

NCDOT 

EXISTING 

Connection Legend

RS232 Connection

E-100 10/100 TX Ethernet

10/1000 TX Ethernet

F-100 10/100 FX Ethernet

10/1000 FX Ethernet

DVI DVI

NTSC NTSC Video

RS232

 

PANEL

PATCH 

EXISTING SMFO

(2) RS232

SERVER

VIDEOPRO 

EXISTING 

SWITCH

ETHERNET 

EXISTING 

E-100

E-100

E-1000 F-1000

FIREWALL

EXISTING 

F
-1

0
0
0

E
-1

0
0

E-100

SWITCH IN TRTMC

ETHERNET CORE 

EXISTING MANAGED 

N.T.S.

Network Block Diagram

F-100

F-100

F-100

F-100

F-100

F-100

E-100 E-100

DMS

PROPOSED

EDGE SWITCH

PROPOSED ETHERNET

EDGE SWITCH

PROPOSED ETHERNET

EDGE SWITCH

PROPOSED ETHERNET

DMS

PROPOSED

ITS-6

E-100

DECODER (6)

ANALOG VIDEO 

CARD CAGE AND 

PROPOSED

VIDEO ENCODER

INTEGRATED 

CCTV AND 

PROPOSED

VIDEO ENCODER

INTEGRATED 

CCTV AND 

PROPOSED

(6) NTSC

(6) RS232

E-100

FIBER-OPTIC JUMPERS.

PANEL PER FIBER-OPTIC SPLICING PLANS WITH LC TO ST 

CONNECT ETHERNET EDGE SWITCH TO FIBER-OPTIC PATCH 4.

SIGN CONTROLLER.

FOR DMS SITES, CONNECT ETHERNET EDGE SWITCH TO DMS 3.

CAMERA.

FOR CCTV SITES, CONNECT ETHERNET EDGE SWITCH TO 2.

INSTALL ETHERNET EDGE SWITCH IN DEVICE CABINET.1.

AT FIELD DEVICES

WITH LC TO ST FIBER-OPTIC JUMPERS.

FIBER-OPTIC PATCH PANEL PER FIBER-OPTIC SPLICING PLANS 

CONNECT EXISTING MANAGED ETHERNET CORE SWITCHTO 4.

ETHERNET CORE SWITCH.

CONNNECT VIDEO DECODERS TO EXISTING MANAGED 3.

SWITCH.

INSTALL GBICS IN THE EXISTING MANAGED ETHERNET CORE 2.

INSTALL VIDEO DECODERS AND CARD CAGE1.

AT NCDOT TRTMC

NOTES:
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LC LC

EXOTHERMIC WELD

GROUND ROD A
TO GROUND ROD B

TO GROUND ROD C

MAIN GROUND ROD INDICATED BY

IN GROUND ROD

120
o

GROUND ROD  A

GROUND ROD PLACEMENT DETAIL

GROUND ROD  C

GROUND ROD  B

(TYPICAL)

SPHERE OF INFLUENCE''

(TYPICAL EACH POLE)

ALTERNATE GROUNDING METHOD

RODS A MINIMUM OF 30 FEET.
MULTIPLE RODS, DRIVE SECTIONAL GROUND 
IF SPACE IS NOT AVAILABLE TO DRIVE 

EXOTHERMICALLY WELD ALL CONNECTIONS TO GROUND RODS.

FINISHED GRADE

2.

3.

4.

THE CONTRACTOR MAY, UPON APPROVAL OF THE ENGINEER, INSTALL 

EXOTHERMIC WELDING CONNECTION
JOIN SECTIONAL GROUND RODS BY

PLACEMENT DETAIL THIS SHEET

OVAL HANDHOLE
4 INCH X 8 INCH

OVAL HANDHOLE
4 INCH X 8 INCH

1-INCH PVC CONDUIT

10 FOOT RADIUS EACH

DRIVEN INTO UNDISTURBED EARTH

COPPER CLAD STEEL GROUND RODS

5/8 INCH X 10 FOOT MIN.

24 INCH MIN.

10 - 20 FEET

UNUSED CONDUITS
CAP END OF
SWEEPING ELBOW,
CONDUITS WITH
2 2-INCH PVC

AND CONDUCTORS AT A DEPTH OF 12 INCHES.
INSTALL MARKER TAPE DIRECTLY ABOVE ALL GROUNDING ELECTRODES

NOTES

1.

GROUND RODS. 
NOT ALLOW FOR THE INSTALLATION OF THE 3 - RADIAL
A 30-FOOT SECTIONAL GROUND ROD WHEN CONDITIONS WILL

SEE INSET A

24 INCH MIN.

CONDUCTORS.
AND ABOVE ALL GROUNDING
12 INCHES BELOW GRADE
INSTALL MARKER TAPE

5.

6.

7.

STEEL CONDUIT
1-INCH RIGID GALVANIZED

EQUIPMENT CABINET
POLE MOUNT

SEE NOTE 5

INSET `A'

GROUND RODS A, B, AND C
COPPER WIRE TO 
#4 AWG SOLID BARE

BASE OF POLE
COPPER CONDUCTOR TO
0.5 INCH DIAMETER CLASS II

LOCATED NEXT TO POLE
MAIN GROUND ROD

MAIN GROUND ROD BY AN EXOTHERMIC WELD METHOD.
BOND #4 AWG SOLID BARE COPPER WIRE TO REBAR CAGE AND THE

GROUND BUS
EXTERNAL DISCONNECT
COPPER WIRE TO 
#4 AWG SOLID BARE

GROUND BUS
DISCONNECT
EXTERNAL
TO

GROUND BUS AND NEUTRAL BUS.
REMOVE BONDING JUMPER BETWEEN EQUIPMENT CABINET

MECHANICAL METHOD.
COPPER CONDUCTOR TO THE MAIN GROUND ROD BY A 
BOND 0.5 INCH DIAMETER, 28 STRAND (MINIMUM) CLASS II

CAMERA
CCTV 

8.
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CCTV Camera Installation,

Metal Poles U/G Elec. Service

N.T.S.

ON PLANS
DISCONNECT AS SHOWN

ARE BONDED TO POLE.
ENSURE CAMERA HOUSING, CAMERA, AND PAN-TILT UNIT

ITS-8

ENTRANCE
1-INCH WEATHERHEAD

WITH MECHANICAL BOND.
(CLASS II). BOND TO POLE 

COPPER-CLAD AIR TERMINAL 
0.5-INCH X 36-INCH MINIMUM

ETHERNET CABLE

LATERAL CONDUCTORS
UNDERGROUND FEEDER

INSTALL AIR TERMINAL ON PROPOSED CCTV POLES.

5/8" GROUNDING LUG

BRACKET (AS NECESSARY)
CABINET MOUNTING ADAPTER

5'
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NOTES

ANALOG VIDEO

RS-232/422/485

CONNECTION LEGEND

ELECTRICAL POWER

100 BASE TX ETHERNET

ETHERNET{

SWITCH
EDGE

ETHERNET

TO ELECTRIC SERVICE

NETWORK
TO COMMUNICATIONS 

CABINET WIRING VIEW

3
.5
"

3
 

R
U

1 
R

U
3
 

R
U

1 
R

U
2
 

R
U

1 
R

U
1 

R
U

3
 

R
U

1 
R

U
1 

R
U

FULL WIDTH AND DEPTH
AREA TO REMAIN CLEAR FOR

SHELF

FULL WIDTH AND DEPTH
AREA TO REMAIN CLEAR FOR

SLIDING DRAWER

AREA TO REMAIN CLEAR FOR
FULL WIDTH AND DEPTH

POWER

PROTECTION
TVSS SURGE

AIR VENT

AIR VENT

3
6
"

19"

24"

FRONT VIEW

ETHERNET

5
.2

5
"

5
.2

5
"

1.
7
5
"

1.
7
5
"

1.
7
5
"
1.
7
5
"

5
.2

5
"

1.
7
5
"
1.
7
5
"

HOLES
10-32 THREADED
WITH TAPPED 
19" EIA RACK

FOR EQUIPMENT
OUTLETS (2)
TVSS PROTECTED 

BUS BAR
BLOCKS, GROUND 
FILTER, TERMINAL 
PRIMARY AC POWER 
ENTRANCE, BREAKER, 
ASSEMBLY SERVICE 
POWER DISTRIBUTION 

CIRCUIT BREAKERS

GFI TOOL OUTLET

CIRCUIT BREAKERS

SEE NOTE 5

5.

4.

3.

2.

1.

FAN

FIBER OPTIC INTERCONNECT CENTER

MASTER CIRCUIT BREAKER

PROTECTION DEVICES
SURGE

INSTALL ETHERNET EDGE SWITCH WHEN SHOWN IN PLANS.
 
POLE WHEN POLE MOUNTED.
DOORS SHALL HAVE THE HINGE-SIDE NEXT TO THE 
THERE WILL BE FRONT AND REAR DOORS.  BOTH

CONDUIT ENTRANCES SHALL BE IN BOTTOM OF CABINET.
 
CABINETS WILL BE CALTRANS TYPE 336A
 
ALL DIMENSIONS AND SCALE ARE APPROXIMATE.

CCTV Cabinet

Assembly Layout

N.T.S.

INTERCONNECT CENTER
FIBER OPTIC

ITS-9

(SEE NOTE 5)
ETHERNET EDGE SWITCH

CONVENIENCE OUTLETS

CABLE TO CCTV CAMERA
ETHERNET 

INJECTOR
POWER
CCTV
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1.

2.

3.

4.

5.

6.

NOTES

EXOTHERMICALLY WELD ALL CONNECTIONS TO GROUND RODS.

AND EQUIPMENT GROUND.
REMOVE BONDING JUMPER IN EQUIPMENT CABINET IF INSTALLED BETWEEN AC NEUTRAL

"EQUIPMENT GROUND".
BOND ALL RIGID GALVANIZED STEEL CONDUITS ENTERING THE CABINET TO

ENSURE EQUIPMENT GROUND IS ELECTRICALLY BONDED TO CABINET.

 MIN. DEPTH
30 INCH

INSTALLATION.
ENSURE THAT EXISTING UNDERGROUND FACILITIES ARE NOT DAMAGED DURING
INSTALL A MINIMUM OF THREE (3) GROUNDING ELECTRODES SPACED A MINIMUM OF 10 FEET APART.

DIRECTED BY THE ENGINEER TO MEET THIS REQUIREMENT.
TWENTY (20) OHMS OR LESS.   ADDITIONAL GROUNDING ELECTRODES SHALL BE INSTALLED AS
TEST GROUNDING SYSTEM USING AN APPROVED METHOD.  SYSTEM SHOULD MEASURE

AT A DEPTH OF 12 INCHES.
INSTALL MARKER TAPE DIRECTLY ABOVE ALL GROUNDING ELECTRODES AND CONDUCTORS

COMM. CABLE
CONDUIT

GROUNDING ELECTRODES, 10 FEET APART
5/8" X 10' MIN. COPPER CLAD STEEL

BARE COPPER WIRE
#4 AWG MIN. SOLID

24'' MIN. DEPTH

TO GROUNDING ELECTRODE SYSTEM
COPPER WIRE FROM DISCONNECT 
CONTINUOUS #4 AWG SOLID BARE

SEE NOTES 1, 2, 3, & 4

EXOTHERMICALLY WELD THE SERVICE POLE GROUND WIRE TO THE GROUND ROD SYSTEM.8.

7.

 

N.T.S.

24'' MIN. DEPTH

TO GROUNDING ELECTRODE SYSTEM
COPPER WIRE FROM DISCONNECT 
CONTINUOUS #4 AWG SOLID BARE

ARRESTER
LIGHTNING

" RISER WITH WEATHERHEAD 1/41

1 1/4" RAINPROOF CONDUIT HUB

ENCLOSURE
POLE BREAKER) PAD LOCKABLE NEMA
PANEL WITH NBC (1-70 AMP DOUBLE
METER BASE/DISCONNECT COMBINATION

ITS-10

SEE NOTES 2, 3, & 4

PANEL)

OF COMBO

(TO CENTER

48" HEIGHT

ENTRANCE
1-INCH WEATHERHEAD

CAMERA
 CCTV 

ETHERNET CABLE

15'

1" CONDUIT ENTRANCE

1/4 INCH GROUNDING LUG

SOLID BARE COPPER WIRE
#4 AWG MIN. 

CONDUCTORS
FEEDER 
CONDUIT AND

COMMUNICATION WIRES

DMS SIGNAL/CONTROL /

W/ 5.75" MIN. RADIUS FOR

STANDARD ELBOWS

COMMUNICATION CABLE
RGC WITH DMS 

RGC FOR DMS POWER CONDUCTORS

DISCONNECT (1-70 AMP DOUBLE POLE BREAKER)
EQUIPMENT CABINET

CABINET (1)

Service Detail

DMS Aerial Electrical
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N.T.S.

ITS-11

GROUNDING ELECTRODES, 10'-20' APART
5/8" X 10' MIN. COPPER CLAD STEEL

1/4 INCH GROUNDING LUG

SOLID BARE COPPER WIRE
#4 AWG MIN. 

 MIN. DEPTH
30 INCH

COMM. CABLE
CONDUIT

TO GROUNDING ELECTRODE SYSTEM
COPPER WIRE FROM DISCONNECT 
CONTINUOUS #4 AWG SOLID BARE

COMMUNICATION WIRES

DMS SIGNAL/CONTROL/

W/ 5.75" MIN. RADIUS FOR

STANDARD ELBOWS

CONDUCTORS
FEEDER 
CONDUIT AND

METER

36" DEPTH

(CENTER COMBO PANEL)
48" HEIGHT

SEE NOTE 1 & 3

SEE NOTE 4.
TO GROUNDING ELECTRODE SYSTEM
COPPER WIRE FROM DISCONNECT 
CONTINUOUS #4 AWG SOLID BARE

24" MIN. DEPTH

(CENTER COMBO PANEL)
48" HEIGHT

WOOD POST
6" X 6" TREATED

NOTES

DIRECTED BY THE ENGINEER TO MEET THIS REQUIREMENT.
TWENTY (20) OHMS OR LESS.   ADDITIONAL GROUND RODS SHALL BE INSTALLED AS
TEST GROUNDING SYSTEM USING AN APPROVED METHOD.  SYSTEM SHALL MEASURE

EXOTHERMICALLY WELD ALL CONNECTIONS TO GROUND RODS.

ENSURE EQUIPMENT GROUND IS ELECTRICALLY BONDED TO EQUIPMENT CABINET.

INSTALLATION.
ENSURE THAT EXISTING UNDERGROUND FACILITIES ARE NOT DAMAGED DURING
INSTALL A MINIMUM OF THREE GROUND RODS SPACED A MINIMUM OF 10 FEET APART.

AT A DEPTH OF 12 INCHES.
INSTALL MARKER TAPE DIRECTLY ABOVE ALL GROUNDING ELECTRODES AND CONDUCTORS

AND EQUIPMENT GROUND.
REMOVE BONDING JUMPER IN EQUIPMENT CABINET IF INSTALLED BETWEEN AC NEUTRAL

EQUIPMENT GROUND.
BOND ALL RIGID GALVANIZED STEEL CONDUITS ENTERING THE CABINET TO

INSTALL CONDUIT BETWEEN DISCONNECT, TRANSFORMER, AND CABINET.

1.

2.

3.

4.

5.

6.

7.

8.

SEE NOTE 4
INSTALL MARKER TAPE

24'' MIN. DEPTH

SEE NOTES 2, 3, & 4

RGC FOR DMS POWER CONDUCTORS

CABLES
COMMUNICATION
RGC WITH DMS

ARRESTOR
LIGHTNING

ENTRANCE
1-INCH WEATHERHEAD

CAMERA
 CCTV 

ETHERNET CABLE

15'

1" CONDUIT ENTRANCE

NEMA ENCLOSURE
BREAKER) PADLOCKABLE
NEC (1-70 AMP DOUBLE POLE
IN ACCORDANCE WITH THE
COMBINATION PANEL SIZED
METER BASE/DISCONNECT

POLE BREAKER)
(1-70 AMP DOUBLE
DISCONNECT
EQUIPMENT CABINET

CABINET (1)

Service Detail

DMS Underground Electrical
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N.T.S.

1.

2.

3.

4.

5.

6.

7.

DIRECTED BY THE ENGINEER TO MEET THIS REQUIREMENT.
TWENTY (20) OHMS OR LESS.   ADDITIONAL GROUND RODS SHALL BE INSTALLED AS
TEST GROUNDING SYSTEM USING AN APPROVED METHOD.  SYSTEM SHALL MEASURE

EXOTHERMICALLY WELD ALL CONNECTIONS TO GROUND RODS.

ENSURE EQUIPMENT GROUND IS ELECTRICALLY BONDED TO EQUIPMENT CABINET.8.

INSTALLATION.
ENSURE THAT EXISTING UNDERGROUND FACILITIES ARE NOT DAMAGED DURING
INSTALL A MINIMUM OF THREE GROUND RODS SPACED A MINIMUM OF 10 FEET APART.

AT A DEPTH OF 12 INCHES.
INSTALL MARKER TAPE DIRECTLY ABOVE ALL GROUNDING ELECTRODES AND CONDUCTORS

1/4 INCH GROUNDING LUG

WIRE
SOLID BARE COPPER
#4  AWG MIN. 

METER

TRANSFORMER 
SINGLE PHASE

SEE DETAILS "A"

9. CONNECTIONS TO ISOLATION TRANSFORMER AS SHOWN IN DETAIL "A" ARE GENERIC.

ARRESTOR
LIGHTNING

36" DEPTH

(CENTER COMBO PANEL)
48" HEIGHT

GROUNDING ELECTRODES, 10'-20' APART
5/8" X 10' MIN. COPPER CLAD STEEL

WOOD POST
6" X 6" TREATED

AND EQUIPMENT GROUND.
REMOVE BONDING JUMPER IN EQUIPMENT CABINET IF INSTALLED BETWEEN AC NEUTRAL

EQUIPMENT GROUND.
BOND ALL RIGID GALVANIZED STEEL CONDUITS ENTERING THE CABINET TO

INSTALL CONDUIT BETWEEN DISCONNECT, TRANSFORMER, AND CABINET.

 MIN. DEPTH
24 INCH

SEE NOTE 4
INSTALL MARKER TAPE

SEE NOTE 1 & 3

SEE NOTE 1 & 3

DISCONNECT
EQUIPMENT CABINET

SEE NOTE 4.
TO GROUNDING ELECTRODE SYSTEM
COPPER WIRE FROM DISCONNECT 
CONTINUOUS #4 AWG SOLID BARE

NOTES

DETAIL "A"

120/240V SECONDARY

240 VAC PRIMARY

2P 240 VAC

R BG

H4H1
H3 H2

X4 X1
X3X2

GROUNDING ELECTRODES.
EXOTHERMICALLY WELD TO 

GROUNDING ELECTRODES.
EXOTHERMICALLY WELD TO 

DRY TYPE TRANSFORMER 
SINGLE PHASE

DISCONNECT
SERVICE

GROUND
TRANSFORMER TO THE EQUIPMENT
CONNECT SHIELD GROUND FROM

EQUIPMENT DISCONNECT
FROM SERVICE

RED, BLACK, AND GREEN THWN WIRES
THREE STRANDED COPPER
FROM SERVICE DISCONNECT 

RED, BLACK, WHITE, AND GREEN THWN WIRE
FOUR STRANDED COPPER
TO EQUIPMENT EQUIPMENT CABINET DISCONNECT

24'' MIN. DEPTH

ITS-12

CABINET (1)
EQUIPMENT

NEMA ENCLOSURE
BREAKER) PADLOCKABLE
NEC (1-70 AMP DOUBLE POLE
IN ACCORDANCE WITH THE
COMBINATION PANEL SIZED
METER BASE/DISCONNECT

Service with Transformer Detail

Underground Electrical
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NTS

ITS-13

METER

36" DEPTH

(CENTER COMBO PANEL)
48" HEIGHT

GROUNDING ELECTRODES, 10'-20' APART
5/8" X 10' MIN. COPPER CLAD STEEL

WOOD POST
6" X 6" TREATED

SEE NOTE 4
INSTALL MARKER TAPE

SEE NOTE 1 & 3

SEE NOTE 4.
TO GROUNDING ELECTRODE SYSTEM
COPPER WIRE FROM DISCONNECT 
CONTINUOUS #4 AWG SOLID BARE

NOTES

DIRECTED BY THE ENGINEER TO MEET THIS REQUIREMENT.
TWENTY (20) OHMS OR LESS.   ADDITIONAL GROUND RODS SHALL BE INSTALLED AS
TEST GROUNDING SYSTEM USING AN APPROVED METHOD.  SYSTEM SHALL MEASURE

EXOTHERMICALLY WELD ALL CONNECTIONS TO GROUND RODS.

ENSURE EQUIPMENT GROUND IS ELECTRICALLY BONDED TO EQUIPMENT CABINET.

INSTALLATION.
ENSURE THAT EXISTING UNDERGROUND FACILITIES ARE NOT DAMAGED DURING
INSTALL A MINIMUM OF THREE GROUND RODS SPACED A MINIMUM OF 10 FEET APART.

AT A DEPTH OF 12 INCHES.
INSTALL MARKER TAPE DIRECTLY ABOVE ALL GROUNDING ELECTRODES AND CONDUCTORS

AND EQUIPMENT GROUND.
REMOVE BONDING JUMPER IN EQUIPMENT CABINET IF INSTALLED BETWEEN AC NEUTRAL

EQUIPMENT GROUND.
BOND ALL RIGID GALVANIZED STEEL CONDUITS ENTERING THE CABINET TO

INSTALL CONDUIT BETWEEN DISCONNECT, TRANSFORMER, AND CABINET.

1.

2.

3.

4.

5.

6.

7.

8.

FEEDER CONDUITS

1/4 INCH GROUNDING LUG

SOLID BARE COPPER WIRE
#4 AWG MIN. 

 MIN. DEPTH
30 INCH

24" MIN. DEPTH

for CCTV

Service Detail

Underground Electrical

ENCLOSURE
PADLOCKABLE NEMA
NEC (15 AMP BREAKER)
IN ACCORDANCE WITH THE
COMBINATION PANEL SIZED
METER BASE/DISCONNECT

CONDUCTORS
FEEDER 
CONDUIT FOR

COMM. CABLE
CONDUIT FOR

DISCONNECT (1-15 AMP BREAKER)
EQUIPMENT CABINET

RGC FOR ETHERNET CABLE CABLE
COMM.

CABINET
CCTV

LC LC

EXOTHERMIC WELD

GROUND ROD A
TO GROUND ROD B

TO GROUND ROD C

MAIN GROUND ROD INDICATED BY

IN GROUND ROD

PLACEMENT DETAIL THIS SHEET

DRIVEN INTO UNDISTURBED EARTH

COPPER CLAD STEEL GROUND RODS

5/8 INCH X 10 FOOT MIN.

10 - 20 FEET

24 INCH MIN.

10.

9.

METHOD.
SEE ITS-8 FOR PLACEMENT OF GROUNDING ROD ARRAY AND ALTERNATE GROUNDING

CONNECTIONS TO ISOLATION TRANSFORMER AS SHOWN IN DETAIL "A" ARE GENERIC.
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TO BOTTOM OF DMS
25' MIN. CLEARANCE

MAXIMUM DEADLOAD OF 5200 LBS

ESTIMATED DIMENSION: 27' X 10'

EBD

SCALE

N.T.S.

8'

ITS-14

SEE SHEETS ITS-20 AND ITS-22 FOR GUARDRAIL.10.

LADDER.

DEEP, 24 INCHES WIDE, AND 36 INCHES LONG DIRECTLY BENEATH THE 

INSTALL A CONCRETE LANDING PAD MEASURING A MINIMUM 4 INCHES 9.

SPACING.

LANDING PAD. DESIGN RUNGS ON 12 INCH CENTER-TO-CENTER TYPICAL 

FIRST LADDER RUNG NO MORE THAN 18 INCHES ABOVE A CONCRETE 

EQUIP THE LADDER WITH A SECURITY COVER (LADDER GUARD). START THE 8.

PROVIDE A FIXED LADDER LEADING TO THE ACCESS PLATFORM.7.

NCDOT COMMUNICATIONS CABLE DURING CONSTRUCTION.

UNDERGROUND WORK. DO NOT DAMAGE ANY EXISTING UTILITIES OR 

VERIFY ALL UNDERGROUND UTILITY LOCATIONS BEFORE BEGINNING ANY 6.

TO WITHSTAND WIND VELOCITIES OF 90 MPH.

DESIGN AND CONSTRUCT THE PEDESTAL STRUCTURE AND DMS ENCLOSURE 5.

SURFACE AT THE FOOTING.

NOT MORE THAN 24 INCHES ABOVE THE HIGHEST POINT OF THE GROUND 

ENSURE THAT THE TOP OF THE FOOTING EXTENDS AT LEAST 6 INCHES AND 4.

ROADS AND STRUCTURES.

FOOTINGS USING THE LATEST NCDOT STANDARD SPECIFICATIONS FOR 

FIELD VERIFY ALL FOOTING ELEVATIONS AND GROUND SLOPES AT THE 3.

THE DMS FABRICATOR TO COMPLETE THE DESIGN OF THE DMS STRUCTURE.

USE THE ACTUAL DIMENSIONS AND WEIGHT OF THE DMS PROVIDED BY 2.

ENGINEER'S APPROVAL.

CONTRACTOR IS RESPONSIBLE FOR FURNISHING DMS ELEVATIONS FOR 1.

NOTES:

DMS Profile View

INSTALL GUARDRAIL

EBD = EASTBOUND DIRECTION
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INSTALL FO JUMPERS (ST-ST) INSTALL FO JUMPERS (ST-ST)

AND EXISTING PATCH PANEL.

MANAGED ETHERNET CORE SWITCH 

6 ST-LC JUMPERS BETWEEN EXISTING 

TRTMC

12

11

10

9

8

7

6

5

4

3

2

1

SPLICE A

HUB 1 INTERCHANGE

I-40  @ I-73 

INTERCHANGE

BUSINESS 

I-73 @ I-85 INTERCHANGE

I-85 @ US-421 

I-
8
5

I-85

I-7
3

I-85 / I-40 I-85 / I-40

12

11

10

9

8

7

6

5

4

3

2

1

EXISTING FO

JUMPERS (ST-ST)

TUBE

BUFFER 

GREEN

TUBE

BUFFER 

GREEN

INTERCONNECT CENTER

EXISTING

NCDOT TRTMC

N.T.S.

PROPOSED FO PORT USE 

FO PORT IN USE

UNASSIGNED FO PORT

LEGEND

ITS-15

TUBE

BUFFER 

BROWN

SPLICE A

HUB ALPHA

SPLICE B

HUB BAKER

TUBE

BUFFER 

BROWN

TUBE

BUFFER 

BROWN

12

11

10

9

8

7

6

5

4

3

2

1

EXISTING FO

JUMPERS (ST-ST)

TUBE

BUFFER 

GREEN

TUBE

BUFFER 

GREEN

12

11

10

9

8

7

6

5

STOC REGEN RX 4

STOC REGEN TX 3

DMS NETWORK/C-5600D PRIMARY RX 2

 DMS NETWORK/C-5600D PRIMARY TX 1

12

11

10

9

8

7

6

5

4

3

2

1

 TUBE

BUFFER

BROWN

 TUBE

BUFFER

BROWN

12

11

10

9

8

7

6

5

STOC REGEN RX 4

STOC REGEN TX 3

DMS NETWORK/C-5600D PRIMARY RX 2

 DMS NETWORK/C-5600D PRIMARY TX 1

(SEE ITS-16)

SPLICE D

HUFFMAN MILL @ I-85/I-40

12

11

10

9 

8

C-5600D SECONDARY RX 7

C-5600D SECONDARY TX 6

C-5600E SECONDARY RX 5

C-5600E SECONDARY TX 4

C-5600E PRIMARY RX 3

C-5600E PRIMARY TX 2

USED 1

12

11

10

9 

8

 C-5600D SECONDARY RX7

C-5600D SECONDARY TX 6

C-5600E SECONDARY RX 5

C-5600E SECONDARY TX 4

C-5600E PRIMARY RX 3

C-5600E PRIMARY TX 2

USED 1

CORE SWITCH TX

CORE SWITCH RX 

Rd.

BRIDGE/McCONNELL 

I-40 @ I-840 

12

11

10

9 

8

C-5600D SECONDARY RX 7

C-5600D SECONDARY TX 6

5

4

3

2

1

(SEE ITS-16)

SPLICE CHARLIE

HUB CHARLIE

BROWN TUBE STRANDS 6 AND 7 FOR SECONDARY COMMUNICATIONS.

THE GREEN TUBE STRANDS 1 AND 2 FOR PRIMARY COMMUNICATIONS AND 

COMMUNICATIONS TO THE CCTV AND DMS IN THIS PROJECT SHALL USE 4.

AND THE CONTRACTOR FOR NCDOT PROJECT C-5600E.

COORDINATE ACCESS TO CABINETS WITH THE REGIONAL ITS ENGINEER 3.

PATCH PANELS FOR BROWN BUFFER TUBE FIBERS 6 AND 7. 

TUBES. REPLACE MISSING JUMPERS. INSTALL ST-ST JUMPERS BETWEEN 

SPLICE B: VERIFY JUMPERS BETWEEN PATCH PANELS FOR GREEN BUFFER 2. 

AS SHOWN.

TUBES. REPLACE MISSING JUMPERS. INSTALL JUMPERS FOR BROWN TUBE 

SPLICE A:VERIFY JUMPERS BETWEEN PATCH PANELS FOR GREEN BUFFER 1. 

NOTES:

SPLICE B PATCH PANELSSPLICE A PATCH PANELS

I-73 NORTH I-73 NORTH I-85 NORTH I-85 SOUTH I-85 NORTH I-85 SOUTH
SOUTH

I-73

SOUTH

I-73

Jumpering Details

Hub Cabinet 
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INSTALL FO JUMPERS (ST-ST) INSTALL FO JUMPERS (ST-ST)

TRTMC

INTERCHANGE

I-40  @ I-73 

INTERCHANGE

BUSINESS 

I-73 @ I-85 INTERCHANGE

I-85 @ US-421 

I-
8
5I-7

3

I-85 / I-40 I-85 / I-40

INTERCONNECT CENTER

EXISTING

NCDOT TRTMC

N.T.S.

PROPOSED FO PORT USE 

FO PORT IN USE

UNASSIGNED FO PORT

LEGEND

ITS-16

12

11

10

9

8

7

6

5

4

3

2

1

EXISTING FO

JUMPERS (ST-ST)

TUBE

BUFFER 

GREEN

TUBE

BUFFER 

GREEN

12

11

10

9

8

7

6

5

4

3

2

1

12

11

10

9

8

7

6

5

STOC REGEN RX 4

STOC REGEN TX 3

DMS NETWORK/C-5600D PRIMARY RX 2

 DMS NETWORK/C-5600D PRIMARY TX 1

TUBE

BUFFER 

BROWN

TUBE

BUFFER 

BROWN

12

11

10

9 

8

 C-5600D SECONDARY RX 7

C-5600D SECONDARY TX 6

5

4

3

2

1

12

11

10

9

8

7

6

5

4

3

2

1

EXISTING FO

JUMPERS (ST-ST)

TUBE

BUFFER 

GREEN

TUBE

BUFFER 

GREEN

12

11

10

9

8

7

6

5

STOC REGEN RX 4

STOC REGEN TX 3

DMS NETWORK/C-5600D PRIMARY RX 2

 DMS NETWORK/C-5600D PRIMARY TX 1

TUBE

BUFFER 

BROWN

12

11

10

9 

8

 C-5600D SECONDARY RX 7

C-5600D SECONDARY TX 6

5

4

3

2

1

STOC REGEN SWITCH SECONDARY TX

STOC REGEN  SWITCH SECONDARY RX

REGEN SWITCH

STOC

(SE ITS-15)

SPLICE A

HUB ALPHA

(SEE ITS-15)

SPLICE B

HUB BAKER

SPLICE D

HUFFMAN MILL @ I-85/I-40

(SEE ITS -15)

SPLICE A

HUB 1

SPLICE CHARLIE

HUB CHARLIE

SPLICE C

RD.

BRIDGE/McCONNELL 

I-40 @ I-840 

I-73/85 BROWN TUBE STRANDS 6 AND 7 FOR SECONDARY COMMUNICATIONS. 

THE GREEN TUBE STRANDS 1 AND 2 FOR PRIMARY COMMUNICATIONS AND 

COMMUNICATIONS TO THE CCTV AND DMS IN THIS PROJECT SHALL USE 4.

AND THE CONTRACTOR FOR NCDOT PROJECT C-5600E.

COORDINATE ACCESS TO CABINETS WITH THE REGIONAL ITS ENGINEER 3.

PATCH PANELS FOR BROWN BUFFER TUBE FIBERS 6 AND 7.

TUBES. REPLACE MISSING JUMPERS. INSTALL ST-ST JUMPERS BETWEEN 

SPLICE D: VERIFY JUMPERS BETWEEN PATCH PANELS FOR GREEN BUFFER 2. 

AS SHOWN.

TUBES. REPLACE MISSING JUMPERS. INSTALL JUMPERS FOR BROWN TUBE 

SPLICE C: VERIFY JUMPERS BETWEEN PATCH PANELS FOR GREEN BUFFER 1. 

NOTES:

I-85 SOUTH I-85 NORTH I-85 SOUTH I-85 NORTH

SPLICE C PATCH PANELS SPLICE D PATCH PANELS

I-85 SOUTH I-85 SOUTH

Jumpering Details

Hub Cabinet 
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LEGEND

(1)  BLUE

(2)  ORANGE

(3)  GREEN

(4)  BROWN

(5)  SLATE

(6)  WHITE

(7)  RED

(8)  BLACK

(9)  YELLOW

(10)  VIOLET

(11)  ROSE

(12)  AQUA

X = FUSION SPLICE INDIVIDUAL FIBER

C = CAP AND SEAL

BUFFER SPLICE

NOTES

1.  UNUSED FIBERS LEFT COILED AND STORED IN SPLICE TRAY

2.  UNUSED BUFFER TUBES LEFT COILED AND STORED IN SPLICE ENCLOSURE

EXPRESS

   TUBE COLOR TO COLOR

= SPLICE ALL FIBERS IN BUFFER

TIA/EIA  598-B
COLOR CODE

   THROUGH WITHOUT CUTTING

= EXPRESS ENTIRE BUFFER TUBE / FIBERS

  PROPER TERMINATIONS.

  CONTRACTOR IS RESPONSIBLE FOR DETERMINING/ ENSURING THE

3.  EDGE SWITCH CONFIGURATIONS ARE GENERIC.

N.T.S.

ITS-17

ITS-19

ITS-20

ITS-21

ITS-22

ITS-23

ITS-24

X

X

SPLICE TRAY

SPLICE ENCLOSURE NO.

TX 1

RX 1

TX 2

RX 2

PATCH PANEL
RACK MOUNT

(SEE PSPs FOR TYPE)
WITH CONNECTORS
FIBER-OPTIC JUMPERS

SWITCH

EDGE

ETHERNET

12

11

10

9

8

7

6

5

4

3

2

1

12

11

10

9

8

7

6

5

4

3

2

1

X

X

CC

CABLE TO DEVICE
ETHERNET PATCH

6

5

4

3

2

1

EQUIPMENT CABINET

144 FIBERS

123456

CL SHEETDEVICE ID

TUBE

BUFFER

GREEN

TUBE

BUFFER

GREEN
I-40 EAST/I-85 NORTH

SPLICE ENCLOSURE NO. S1

S1

CCTV 1

CCTV 2 /   DMS 1

CCTV 3

CCTV 4 /   DMS 2

CCTV 5

CCTV 6

TUBES EXCEPT GREEN

ALL BUFFER

144 FIBERS

12 FIBER DROP CABLE

Fiber-Optic Splicing Details

I-40 WEST/I-85 SOUTH

X

CCC

7891
0

1
1

1
2

C C C
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TRTMC Equipment Detail

TRTMC EQUIPMENT DETAIL

VIDEO WALL

INSTALL CARD CAGE AND (6) VIDEO DECODERS

EXISTING CORE SWITCH

DECODERS AND ANALOG SWITCH INPUT PORTS
INSTALL (6) COAXIAL VIDEO CABLES BETWEEN VIDEO 

DECODERS AND ANALOG SWITCH PTZ PORTS
INSTALL (6) SERIAL DATA CABLES BETWEEN VIDEO 

NOTES

TOP VIEW

EXISTING ANALOG VIDEO MATRIX INPUT AND OUTPUT BAYS

COMMUNICATIONS RACK BY OTHERS

LADDER RACK BY OTHERS

N.T.S.

ITS-18

EXISTING FIBER-OPTIC PATCH PANELS

INSTALL (2) ST-LC SINGLE MODE FIBER-OPTIC PATCH CORDS (JUMPERS)

6.  INSTALL SINGLE MODE FIBER-OPTIC JUMPERS AS SHOWN IN THE PLANS.

5.  INSTALL (6) SERIAL DATA CABLES BETWEEN VIDEO DECODERS AND ANALOG SWITCH PTZ PORTS.

PORTS.

4.  INSTALL (6) COAXIAL VIDEO CABLES BETWEEN VIDEO DECODERS AND ANALOG SWITCH INPUT 

CORE SWITCH.

3.  INSTALL (2) SINGLE-MODE GBICS IN SPARE SFP PORTS IN THE EXISTING CISCO 6500E ETHERNET 

PATCH PANEL 2-9 TO THE GBICS INSTALLED IN THIS PROJECT IN THE CISCO CORE SWITCH.

A RUGGEDCOM 900 SWITCH WITH FIBER-OPTIC JUMPERS FROM GREEN STRANDS 1 AND 2 IN 

2.  REPLACE TWO FIBER-OPTIC JUMPERS FROM GREEN STRANDS 1 AND 2 IN PATCH PANEL 2-9 TO 

1.  INSTALL (6) VIDEO DECODERS AND (1) CARD CAGE  IN THE EXISTING COMMUNICATIONS RACK.

WITH LC CONNECTORS IN EXISTING CORE SWITCH
INSTALL (2) SINGLE MODE FIBER-OPTIC GBICS IN SPARE SFP PORTS

REPLACE JUMPERS FROM PANEL 2-9 TO RUGGEDCOM SWITCH PER NOTE 2.
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